Ethanol and hydroalcoholic (50%) extract of B. arundinacea leaves and 50 % ethanol extract of F. racemosa barks have been evaluated for antifertility activity in proven fertile rats at a dose of 200 and 400 mg/kg body weight. Plant extracts were tested for their effect on the estrous cycle at two dose level 200 and 400 mg/kg, respectively. Among these three extracts, the hydroalcoholic extracts of F. racemosa was found to be most effective in causing significant antiovulatory activity. The extract did not show any significant changes in structure and function of uterus when given alone, but when given along with ethinyl estradiol, it exhibited significant antiestrognic activity in immature female rats (P<0.001). Preliminary phytochemical screening of these two drugs shows the presence of carbohydrates, tannins, steroids, glycosides, flavonoids, phenolic, terpenoids etc. Histopathological studies of the uterus were carried out to confirm the estrogenic activity.
.
Tribal around Salem (Madras) chew leaves of B. arundinacea
Retz. Willd. in the morning and evening for 1-3 days to induce abortion of an early conception 13 . The decoction of bark of F.
racemosa Linn is traditionally used to cause infertility and induce threatened abortion 14 . However, despite the abortifacient claim of B. arundinacea leaf and F. racemosa Linn bark in folklore medicine of India, there is no published scientific evidence that has either substantiated or refuted this claim. Therefore, we have decided to provide scientific evidence to the acclaimed antifertility potentials of the hydroalcoholic extract of B. arundinacea leaves and F.
racemosa Linn in female albino using parameters such as antiovulatory and , estrogenicity. 
Materials and Methods

Plant materials
Leaves of
Preparation of extracts
The shade dried leaves were coarsely powdered. The powdered material was extracted using ethanol and hydroalcohol (50%) for 72 h each in a Soxhlet apparatus. The extracts were evaporated under reduced pressure to solid masses and the percentage yield of extracts was found to be 6.5% and 5.8% w/w, respectively. The bark of F. racemosa was dried, powdered using electrical grinder and extracted in 50% ethanol at 37C for 72 h. It was filtered and lyophilized. The yield of the lyophilized powder was 7.6% w/w dry bark. The brownish yellow powder was kept in dark clean jar in room temperature for further experiments. For oral administration, the lyophilized powder of plant extract was suspended in 1% Tween 80.
Preliminary Phytochemical screening
In order to determine the presence of various phytoconstituents, a preliminary phytochemical study (colour reaction) with extracts was carried out by using the standard procedure given by 15 .
Experimental animals
Female albino rats ((Wister strain weighing 150-200 g) were used for antiovulatory activity and immature female rats of 21-23 days old, were used for estrogenic activity. The animals were housed in standard environmental condition of temperature (21 2C), humidity (55  10%) and a 12-h light dark cycle. The rats were acclimatized to laboratory hygienic conditions for 10 days before stating the experiment. Animal study was performed in the Division of Pharmacology, BR Nahata College of Pharmacy. All the experimental protocols were approved by Institutional Animal Ethics Committee for the Purpose of Control and Supervision of experiment on animal (CPCSEA) guidelines.
Acute Toxicity studies
Ethanol, hydroalcoholic (50%) extracts of leaves of B. arundinacea and 50% ethanol extract of Ficus racemosa were studied for acute oral toxicity according to the guidelines set by Organization for Economic Co-operation and development (OECD) guideline number 420. Female Wistar rats (150-180 g) were used for this study. After the sighting study, a starting dose of 2,000 mg/kg (p.o.) of the test samples were given to various extract groups containing five animals in each groups. The treated animals were observed for 14 days for mortality and general behaviour. 
Estrogenic and antiestrogenic activity
The extracts with antiovulatory activity were further evaluated for estrogenic activity and antiestrogenic activity [17] . The groups ninth and tenth received ethinyl estradiol in addition to a test dose of the 50 % ethanolic extract of F. racemosa bark at the same dose. All the above treatment were given for three days (p.o.).
Histopathology
On the fourth day, the rats were sacrificed by decapitation, the uteri dissected out and surrounding tissues removed and washed with normal saline. The uteri were blotted on filter paper and weight quickly on a sensitive balance and fixed in Bouin's solution for 24 h. The paraffin-embedded tissues were cut at 5 mm thickness and stained with hematoxylin-eosin solution. The sections were examined microscopically for histological observation [13] .
Statistical analysis
Statistical analysis was carried out by one-way (ANOVA) followed by Dunnett-test. Results were expressed as mean ±SEM from six rats in each group. P values p<0.001 were considered significant.
Results
Preliminary phytochemical investigation
The 
Acute toxicity studies
No mortality and changes in the behaviour was observed in the treatment groups up to 2000 mg/kg body weight and from the results 400 mg/kg dose was chosen as maximum dose for further experimentation.
Effect of extracts of B. arundinacea leaves and F. racemosa bark on the estrous cycle of rats
The present study revealed that the 50% ethanol extract of B.
arundinacea and F. racemosa bark showed an antifetility effect. It is observed that in the control group of animals treated with 1%
Tween Since estrous phase in animal is a manifestation of ovulation, it may be presumed that suppression of estrous phase in albino rats is due to suppression of ovulation, suggesting an antiovulatory effect of the drug in the experimental group of animals. Different phases of estrous cycle are shown in Figure 2 .
Estrogenic activity and antiestrogenic activity
The effect of estrogenic effect of 50 % ethanol extract of B.
arundinacea and F. racemosa bark is shown in Table 2 The administration of 50% ethanol extract aggrieved a significant increase in the uterine weight, signifying the estrogenic activity.
Oral administration of 50 % ethanol extract of B. arundinacea at 200 and 400 mg/kg body weight caused a significant increases in uterine weight in immature rats (p< 0.01) shown in Figure 5 .The However, when treated with ethinyl estradiol, it lowers the effect of estrogenic activity produced by ethinyl estradiol (Figure 4) comparatively the ethanol extract of was found to be more active. 
Histopathology
Histological examination of the uteri were carried out in the 50 % ethanol extract of B. arundinacea leaves and F. racemosa bark treated groups of animals with an idea to substantiate the experimental findings.
Discussions
Uterus and the female reproductive tract undergo innumerable physiologic and biochemical changes under the influence of ovarian hormones such as estrogen [18] . In the present study, leaves of B.
arundinacea and bark of F. racemosa were tested for its antiovulatory and estrogenic activity properties. Ovulation in rat is known to be correlated with the appearance of estrous phase, manifested by the presence of almost 100% cornified cells in the vaginal smear in every four to five days 19 . It was found that both hydroalcoholic extracts of B. arundinacea leave and bark of F. racemosa extract has less or more significant effect on estrous cycle ( Table 1) . Hydroalcoholic extracts of bark of F. racemosa at a dose of 400 mg/kg significantly (P < 0.001) increased the duration The extract with antiovulatory activity was further studied for their estrogenic and antiestrogenic activity. These extracts also exhibited estrogenic activity as shown by the increases in the diameter of uterus, uterine weight and thickness of endometrium when compare to control (Fig 1) .
Both hydroalcoholic extracts of B. arundinacea leave and bark of F.
racemosa extract had produced significant increase in the uterine weight in immature rats (P < 0.01) (P < 0.001) as shown in table 2.
The 50% ethanolic extract of F. racemosa bark at 200 and 400 mg/kg, shows most significant (P < 0.001) estrogenic activity (Fig 6) , than hydroalcoholic extracts of B. arundinacea leave (Fig 5) .The transverse section of uterus of rats treated with extract of F.
racemosa bark exhibited increase in the thickness of the epidermal layer also with stroma consisting of the loose fibrous tissue having edema. Extracts provoked significant increase in the uterine wet weight, increase in the thickness of the endometrium and the height of the endometrial epithelium when compared to the control rats (Fig   3) . It was observed that the extract suppressed the action of ethinyl estradiol when given alone but, significant anti estrogenic activity was also produced by the extract when given along with ethinyl estradiol. It has significantly (P < 0.001) lowered the effect of estrogenic activity produced by ethinyl estradiol alone (Fig 4) . The 
